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FOREWORD 


This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Gas Cylinders Sectional Committee, had been approved by the Mechanical Engineering Divisional Council. 


This standard was first published in 2013 after superseding IS 8866 : 1978 ‘Filling ratios and corresponding 
developed pressure for high pressure liquefiable gases contained in gas cylinder’, IS 8867 : 1978 ‘Saturated 
vapour pressure and test pressure for low pressure liquefiable gases contained in gas cylinders’ and IS 8868 : 1988 
‘Periodical inspection interval of gas cylinders in use’. 


In this revision following major changes have been done: 
a) Definition of gas mixture included. 
b) Requirements of the gas mixture has been included. 
c) Reference of Indian Standard has been made for identification of correct cylinder for the intended gas 
d) Reference of Indian Standard for fusible plug for use with cylinder has been provided 


e) Test period (years) has been revised for gases namely dimethylamine anhydrous, methyl chloride 
(Refrigerant gas r 40), methylamine. anhydrous, trimethylamine anhydrous, acetylene dissolved. 


While formulating this standard considerable assistance has been taken from following International standards: 
ISO 11622 : 2005 Gas cylinders — Conditions for filling gas cylinders 


BS EN 13096 : 2004 Transportable gas cylinders — Conditions for filling gases into receptacles — Single 
component gases 


BS EN 13099 : 2003 Transportable gas cylinders — Conditions for filling gas mixtures into receptacles 


While implementing this standard, the manufacturer and the inspection agency shall ensure compliance with 
applicable statutory regulations. 


In the case of high pressure liquefiable gases, the vapour pressure exerted by the gas in the cylinder increases 
with the increase in filling ratio, at the same temperature. This is in contrast to the low pressure liquefiable gases 
where this vapour pressure is constant for a particular gas for all filling ratios and equals the saturated vapour 
pressure at that temperature. For the high pressure liquefiable gases the 5 percent free space concept, applied 
in the case of low pressure liquefiable gases, has no application and it is quite practical to specify for each high 
pressure liquefiable gas, numerous filling ratio values each of which is associated with a given developed pressure 
at a particular temperature. The only thing that has to be ensured is that the cylinder has been designed taking 
into account the corresponding developed pressure associated with that particular filling ratio at the maximum 
attainable temperature of 65°C. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


GAS CYLINDERS — CONDITIONS FOR 
FILLING GAS CYLINDERS 


( First Revision ) 

EE IS No. Title 
This standard specifies the general requirements such 845] : 2018 Periodic inspection and testing of 
as charging pressure, filling ratios, minimum cylinder seamless steel gas cylinders — 
test pressure, etc. for filling single gas cylinders and Code of practice (third revision) 
manifolded cylinder bundles with single component 13497:2017  Fusible plug for dissolved acetylene 
gases. This standard also covers the recommended : . à 
: aa : : N gas cylinder — Specification (first 
interval for periodical inspection of gas cylinder in use A 

n ; : : revision) 
containing different gases conveyed in cylinders. 
This standard excluded the specific requirements for 3 TERMINOLOGY 


filling cryogenic gases and gas mixtures 


2 REFERENCES 


The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. 
3224 : 2002 


Title 


Valve fittings for compressed 
gas cylinders excluding liquefied 
petroleum gas (LPG) cylinders — 
Specification (third revision) 


3933: 1996 Colour identification of gas cylinders 
and related equipment intended for 


medical use 


4379 : 1981 Identification of the contents 
of industrial gas cylinders (first 


revision) 


5845 : 1993 Code of practice for inspection 
of low pressure welded steel gas 
cylinders other than LPG cylinders 


in use (second revision) 


7241 : 1981 Glossary of terms used in gas 


cylinder technology (first revision) 


8433:2017 ` Periodic inspection and 
maintenance of dissolved 
acetylene gas cylinders — 


Code of Practice (second revision) 


For the purpose of this standard, the definitions given in 
IS 7241 and the following shall apply shall apply. 


3.1 Compressed Gas — Any permanent gas, 
liquefiable gas or gas dissolved in liquid under 
pressure or gas mixture which in a closed gas cylinder 
exercises a pressure either exceeding 2.5 kgf/cm? abs 
(1.5 kgf/cm? gauge) at 15°C or a pressure exceeding 
3 kgf/cm’ abs (2 kgf/cm? gauge) at 50°C or both; 

NOTE — Hydrogen fluoride falls within the scope of 

compressed gas although its vapour pressure at 50° C is 1.7 to 

1.8 atmospheric gauge. 


3.2 Settled Pressure or Filling Pressure — The 
maximum permissible gauge pressure, converted to 
15°C, at which a gas cylinder for permanent gas or gas 
dissolved under pressure can be filled. In other words, 
pressure of the contents of the cylinders at 15°C. 


3.3 Filling Ratio — The ratio of the weight of a 
liquefiable gas introduced in the cylinder to the weight 
of the water the cylinders will hold at 15°C. 


3.4 Developed Pressure —Pressure achieved by 
the contents of a gas cylinder filled according to 
this standard when raised to a specified reference 
temperature. 


3.5 Maximum Development Pressure — The internal 
pressure developed by the gas at the maximum 
attainable temperature of 65°C. 


3.6 Test Pressure — Required pressure applied during 
a pressure test. 


3.7 Tare Weight — In the case of liquefiable gases, 
it is the weight of empty cylinder with valve fitted. In 
the case of permanent gases, it is the weight of empty 
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cylinder without the valve. In the case of dissolved 
acetylene, it is the weight of cylinder, having a valve 
and with or without safety devices, containing a porous 
mass, a solvent for the storage of dissolved acetylene, 
the quantity of acetylene required to saturate the solvent 
at atmospheric Pressure and at a temperature of 15°C 
and any valve protection permanently fixed directly to 
the cylinder. 


3.8 Critical Temperature — Temperature above which 
a substance cannot exist in the liquid state. 


3.9 High Pressure Liquefied Gas — Gas when 
packaged under pressure for transport is partially 
liquid at temperatures above -50?C and has a critical 
temperature between -10°C and 70°C 


3.10 Low Pressure Liquefied Gas — Gas which 
when packaged under pressure for transport is partially 
liquid at temperatures above -50°C and has a critical 
temperature above 70°C. 


3.11 Dissolved Gas — Gas when packaged under 
pressure for transport is dissolved in a liquid-phase 
solvent. 


3.12 Gas Mixture — Mixture of two or more 
components, either liquid or gaseous, which have been 
deliberately filled for use from the cylinder as a blended 
mixture. 


4 PRINCIPLES AND REQUIREMENTS FOR 
FILLING GAS CYLINDERS 


4.1 General Requirements (All Gases and Gas 
Cylinders) 


4.1.1 The gas to be used for filling shall be compatible 
with the cylinder, the cylinder valve and any other 
fittings that may be in contact with the gas. 


4.1.2 The cylinders, when presented for filling, shall be 
within the specified period for periodic inspection and 
test in accordance with Table 1 to Table 6. 


4.1.3 The cylinder shall be equipped with a suitable 
valve with the appropriate valve outlet as per IS 3224 
or any other valve approved by Statutory Authority. 


4.1.4 The cylinder and cylinder valve shall be in 
serviceable condition as per IS 5845, IS 8433 and 
IS 8451. 


4.1.5 The cylinder shall be correctly identified for the 
intended gas as per IS 3933 or IS 4379 as applicable. 


4.1.6 Filling ratios specified in this standard are 
maximum values. Hence, the filling mass charged into 
the cylinder shall take account of the accuracy of the 
filling procedure and weighing equipment. 


4.1.7 The pressure relief device shall be suitably 
designed to a setting relative to the cylinder's test 
pressure. It shall operate between -10 percent and 
+ 0 percent of the nominal release pressure of the 
PRD. However, it shall never exceed the cylinder test 
pressure. 


4.2 Compressed Gases 


The maximum settled pressure shall be the lower of the 
following values : 


a) Two-thirds of the test pressure; 


b) A pressure that does not exceed the cylinder test 
pressure when the cylinder content is raised to the 
reference temperature of 65?C; 


c) The Pressure given in Table 1. 
4.3 Low-pressure Liquefied Gases 


4.3.1 The maximum internal pressure, which a low 
pressure liquefiable gas when contained in a cylinder 
can develop, is its saturated vapour pressure at the 
maximum attainable temperature, which is taken as 
65*C in India. In the case of low pressure liquefiable 
gases, the saturated vapour pressure is independent of 
the filling ratio. 


4.3.2 However, in the design of cylinders a safety 
factor of 1.5 1s used. Therefore, the pressure to be 
used in the formulae for calculating the wall thickness 
of the gas cylinder (which is same as the hydrostatic 
test pressure) of cylinders containing low pressure 
liquefiable gas theoretically equals 1.5 times the 
saturated vapour pressure of the gas at 65°C. The 
recommended test pressure, P,, given in this standard 
are notless than 1.5 times the saturated vapour pressure 
of the gas at 65°C, subject to a minimum of 18 bar. 
However, in the interest of industrial standardization, 
to account for the impurities present and to facilitate 
the change of cylinders from one gas service to 
another, the values of minimum recommended test 
pressures, P, have been rationalized. In the interest 
of safety, particularly due to the poisonous nature 
of certain gases, still higher test pressure has been 
recommended in the case of such gases. In all cases, 
however, cylinders should be tested at the pressure 
marked on the cylinder. 


4.3.3 At a filling ratio reference temperature of 50?C, 
there shall be a vapour space of at least 5 percent 
of the total cylinder water capacity, and the cylinder 
shall not be hydraulically full at any temperature up 
to 60?C. 


4.3.4 Data for low-pressure liquefied gases are given 
in Table 2. The tare weight of the cylinder shall be as 
per statutory requirement. For pure gases where the 
filling data are not provided in Table 2, the following 


determination is required: 
k= (0.003 2 x T, — 0.24) x p, 


where 
k.— maximum filling ratio; 
T, — boiling point (in Kelvin); and 
p,= density of liquid at boiling point (in kg/l). 


4.4 High-Pressure Liquefied Gases 


4.4.1 The chosen filling ratio shall be such that the 
developed pressure at a reference temperature of 
65?C does not exceed the corresponding cylinder test 
pressure. 


4.4.2 Data for high-pressure liquefied gases are given 
in Table 3. For high-pressure liquefied gases where 
filling data are not provided in Table 3, the maximum 
filling ratio shall be determined as follows: 


k,=8.5 x 104 p, x P, 


where 
k.— maximum filling ratio; 
p,- gas density in g/l (at 15°C and 1 bar); and 


P = minimum test pressure (in bar). 


h 


If the density of the gas is unknown, the following 

formula can be used: 

P x M x 10° 

k=—— 
R x 338 


where 
k.= maximum filling ratio; 


P = minimum test pressure (in bar); 


M = molecular mass (in g/mol); and 
R= 8.31451 x 102 bar : Vmol : K (gas constant). 


NOTE — For several gases from Table 3 
(chlorotrifluoromethane, ethane, ethylene, hydrogen chloride, 
nitrous oxide, phosphine, silane, sulfur hexafluoride and 
trifluoromethane) the minimum test pressure can be below the 
value shown in Table 3, according to the filling ratio. 


4.5 Dissolved Gases 


If cylinders are filled with gases dissolved under 
pressure, the minimum test pressure shall be 60 bar 
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in the case of acetylene for cylinders without pressure 
relief devices or 52 bar for cylinders with fusible 
plugs (see IS 13497). In the case of other dissolved 
gases, the test pressure shall correspond to that 
pressure resulting from a reference temperature of 
65?C and prescribed concentration of the gas in the 
solvent (see Table 4). 


4.6 All Gas Mixtures 


4.6.1 The gas mixture to be filled shall be compatible 
with the cylinders, the cylinder valve and fittings that 
may be in contact with the gas. 


4.6.2 The gas mixture components shall not react with 
each other, during or after mixing, in any manner which 
may affect the integrity of the cylinders or which may 
be dangerous. 


4.6.3 The cylinders, when presented for filling, shall 
be within the specified period for periodic inspection 
and test. 


5 SUBSTANCES AND PREPARATIONS 
DIRECTIVE CLASSIFICATION 

a) O: Oxidizing; 

b) F+: Extremely flammable; 

c) F: Highly flammable; 

d) T+: Very toxic; 

e) T: Toxic; 

f) Xn : Harmful; 

g) C : Corrosive; 

h) Xi : Irritant; and 

j) N: Dangerous for the environment. 


6 LIQUIDS FILLED IN THE CYLINDERS 
Table 5 gives the liquids that can be filled into cylinders 


and its requirement. 


7 GAS MIXTURES 
CYLINDERS 


FILLED IN THE 


Table 6 gives the gas mixtures that can be filled into 
cylinders and its requirement. 
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ANNEX A 
( Foreword ) 


COMMITTEE COMPOSITION 
Gas Cylinder Sectional Committee, MED 16 


Organization 


Petroleum And Explosive Safety Organization, 
Nagpur 


All India Industrial Gases Manufacturers Association, 
New Delhi 
Ashok Leyland Limited, Chennai 


Bharat Petroleum Corporation Ltd, Mumbai 


Bhiwadi Cylinders Pvt Ltd, New Delhi 


LINDE India Ltd, Kolkata 


Everest Kanto Cylinder Ltd, Mumbai 


Gujarat Gas Ltd (Formerly GSPC Gas Co Ltd), Surat 
Hindustan Petroleum Corporation Ltd, Kolkata/ 


Mumbai 
Indian Oil Corporation Ltd, Mumbai 
Indraprastha Gas Limited, Delhi 
International Industrial Gases Ltd, Howrah 
INOX India Limited, Vadodara 
Kabsons Gas Equipments Ltd, Hyderabad 
Kosan Industries LtdoMumbai/Surat 
LPG Equipment Research Centre, Bengaluru 


Mahanagar Gas Limited, Mumbai 


Ministry of Defence (DGQA), Pune 


Research and Development Estt (Engineers), Pune 


Representative(s) 


Suri M. K. JHALA (Chairman) 
Suri V. K. MISHRA (Alternate I) 
SHRI JAMUNALAL Rout (Alternate II) 


SHRI SAKET TIKU 
Suri K. R. SAHASRANAM (Alternate) 


SHRI VED PRAKASH GAUTAM 
Suri Faustino V. (Alternate) 


SHRI MANEESH PATNEY 
SHRI SUDIPTA SARKAR (Alternate) 


SHRI MANVINDER SINGH 
SHRI RAJNEESH CHOPRA (Alternate I) 
Suri SUNIL K. Dey (Alternate II) 


SHRI RAMANA VUTUKURU 
SHRI PARDEEP (Alternate) 


SHRI GHANSHYAM GOYAL 
Suri A. K. KHAMKAR (Alternate I) 
Suri A. S. V. S. PRASAD (Alternate II) 


Suni RAVI RAVIPALLI 


SHRI DEBASHISH CHAKRAVERTY 
SHRI PRAVIN MANOHAR HADKE (Alternate) 


SHRI SHANKAR SHARAN 
SHRI SANJAY Gupta (Alternate) 


SHRI UJWAL BHANDARI 
SHRI SUSHIL Kumar (Alternate) 


SHRI DEVENDRA K. GARG 
Suri NIKHILESH K. GARG (Alternate) 


Suni DEEPAK V. PATWARDHAN 
Suri DEEPAK V. ACHARYA (Alternate) 


SHRI SATISH KABRA 
Suri S. GOPALAIAH (Alternate) 


SHRI GIRISHBHAI K. DESAI 
Suri S. B. Bor Mar (Alternate) 


Suri K . K. THAKUR 
Suri A. K. Bera (Alternate) 


SHRI S. MURALI 
Suri MILIND M. RANADE (Alternate) 


JOINT CONTROLLER (JAG/Nrsc) 
Suri M. SATYANARAYANA Psco 
Suri S. B. ALHAT AcQA (EP) (Alternate I) 
Suri SHRI RAM (Alternate II) 


Dr SHANKAR BHAUMIK 
SHRI TAMHANKAR RAVINDRA (Alternate) 
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Organization 


Society of Indian Automobile Manufacturers, 
New Delhi 
RDCIS, Steel Authority of India Ltd, Ranchi 


Supreme Cylinders Ltd, Delhi 
Tata Motors Ltd, Pune 


Tekno Valves, Kolkata 

The Automotive Research Association of India, Pune 
Trans Valves (India) Pvt Ltd Hyderabad 

Vanaz Engineers Pvt Ltd, Pune 


BIS, New Delhi 


Representative(s) 
SHRI K. K. GANDHI 
Suri Amit Kumar ( Alternate ) 


Suri S. K. MOHAPATRA 
SHRI SANTOSH Kumar (Alternate ) 


Suri M. L. FATHEPURIA 


SHRI PALLIPALAYAM GOWRISHANKAR 
SHRI SHAILENDRA DEWANGAN (Alternate) 


SHRI Y. K. BEHANI 
Suri Rourr BEHANI (Alternate ) 


Dn S. S. THIPSE 
Suri S. D. Rarrikar (Alternate ) 


SHRI A. K. JAIN 
Suri P. K. MATHUR ( Alternate ) 


SHRI S. J. VISPUTE 
Suri A. S. LATKE ( Alternate ) 


SHRI RAJNEESH KHOSLA, SCIENTIST ‘E’ AND HEAD (MED) 


Member Secretary 
SHRI CHANDAN GUPTA 
Scientist ‘C’ (MED), BIS 


Dissolved Acetylene Cylinders, Generators, Acetylene Pipe Lines And High Pressure 
Gas Cylinders Subcommittee, MED 16:3 


Organization 


LINDE India Ltd, Kolkata 
Adani Gas Ltd, Ahmedabad 


Al-Can Exports Pvt Ltd, Distt Thane 


All India Industrial Gases Manufacturers 
Association, New Delhi 
Ashok Leyland Ltd, Chennai 


Bharat Petroleum Corporation Ltd, Mumbai 


Everest Kanto Cylinder Ltd, Mumbai 


Esteem Gases Pvt Ltd, Mumbai 


Hindalco Industries Limited, Mumbai 


Representative(s) 


SHRI VUTUKURU RAMANA (Convener) 


SHRI PEEYUSH TRIPATHI 
Suri Amit Mau (Alternate) 


SHRI Vay K. PARIKH 
Suni D. C. Dave (Alternate) 


SHRI SAKET TIKU 
Suri K. R. SAHASRANAM (Alternate) 


SHRI VED PRAKASH GAUTAM 
Suri Faustino V. (Alternate) 


SHRI MANEESH PATNEY 
SHRI SUDIPTA SARKAR (Alternate) 


SHRI GHANSHYAM GOYAL 
Suri A. G. KHAMKAR(A/ternate I) 
Suri A. S. V. S. PRASAD (Alternate II) 


SHRI SAKET TIKU 
Suri Upay KAMATH (Alternate) 


DR VIVEK SRIVASTAVA 
SHRI SUDHIR JAIN (Alternate) 
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Organization 
Hindustan Petroleum Corporation Ltd, Kolkata/ 
Mumbai 
Indian Oil Corporation Ltd, Mumbai 
Indraprastha Gas Limited, New Delhi 


International Industrial Gases Ltd, Howrah 


IOC R & D, Faridabad 
Jai Maruti Gas Cylinders Pvt Ltd, Gwalior 


KVK Corporation, Mumbai 

Luxfer Uttam India Pvt Ltd, Faridabad 
Ministry of Defence (DGQA) Pune 
Natural Gas Society, Noida 


Petroleum and Explosive 


Safety Organization, Nagpur 


Protego India Pvt Ltd, Mumbai 


Rama Cylinders Pvt Ltd, Mumbai 


Sahuwala High Pressure Cylinder (P) Ltd, 
Visakhapatnam 


Society of Indian Automobile Manufacturers, 
New Delhi 

Tata Motors Ltd, Pune 

Tekno Valves, Kolkata 


The Automotive Research Association of India, Pune 
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Representative(s) 


Suni DEBASHISH CHAKRAVERTY 
SHRI PRAvIN MANOHAR HADKE (Alternate) 


SHRI SHANKAR SHARAN 
SHRI SANJAY Gupta (Alternate) 


SHRI UJWAL BHANDARI 
SHRI SusHIL Kumar (Alternate) 


Suri D. K. GARG 
Suri N. K. Gare (Alternate) 


SHRI UMISH SRIVASTAVA 


SHRI ASHOK K. NIGAM 
Suri Manu K. NIGAM (Alternate) 


SHRI R. CHANDGOTHIA 
SHRI V. CHANDGOTHIA (Alternate) 


SHRI KARAN BHATIA 
SHRI SANDEEP BHASIN (Alternate) 


Lt CoL A. VASUDEVA 
Suri N. SARAVANAN (Alternate) 


SHRI VIPIN CHANDRA CHITTODA 
SHRI VIVEK Josui (Alternate) 


Suri M . K. JHALA 
Suri V. K. Misuna (Alternate I) 
SHRI JAMUNALAL Rout (Alternate IT) 


SHRI PRASAD JAWAJI 
SuRI BAL BHANDAVLE (Alternate) 


SHRI MILIND W KHADKE 
Suri C. L. KSHIRSAGAR (Alternate I) 
Suni PRAMOD W. SANGWAI (Alternate II) 


SHRI P. K. GUPTA 
SHRI SRINIVAS Rao (Alternate) 


SHRI K. K. GANDHI 
Suri AMIT Kumar (Alternate) 


SHRI PALLIPALAYAM GOWRISHANKAR 
SHRI SHAILENDRA DEWANGAN (Alternate) 


SHRI Y. K. BEHANI 
Suri R. BEHANI (Alternate) 


Suri S. S. THIPSE 
Suri S. D. RAIRIKAR (Alternate) 
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